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DETAILED ACTION 

Specification 

The disclosure is objected to because of the following minor informality: 
Throughout the specification the bit-line and parts related to the bit-line are followed by 
part numbers not noted in figures being discussed. The only figures that illustrate the 
bit-line and parts thereof are figures 5A, 5B, 10A and 10C. Please remove part 
numbers 600, 610, 650 and 660 from the text of the Detailed Description, when the 
specification it is referring to figures that do not illustrate part numbers 600, 610, 650 
and 660. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-3, 13-14, 21, 23 and 28-29 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

The term "in a direction of in claims 1-3, 13-14, 21, 23 and 28-29 is a relative 
term which renders the claim indefinite. The term "in a direction of is not defined by the 
claim, the specification does not provide a standard for ascertaining the requisite 
degree, and one of ordinary skill in the art would not be reasonably apprised of the 
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scope of the invention. The term "in the direction of fails to illustrate the intended 
position of the claimed element. The instant invention is a three dimensional object, 
which would have several descriptive directional references that could be use. Please 
modify the claimed language to be more specific than "in the direction of. All claims 
either directly or indirectly dependent on the above claims are rejected as being 
indefinite. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

Claims 1-4, 6-12, 15-18, 21-27, 30 and 31 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Hayano et al. of USPN 6,403,413. 

As for claims 1 and 21 , Hayano et al. discloses a method for manufacturing a 
semiconductor device (c.1, 1.16): forming word lines (fig. 37, p.WL(5)-written on gate 
electrodes) on a DRAM substrate (col. 13, 1. 3-5); forming a first insulating layer for 
penetration holes that connect to the plurality of gate regions including both n and p- 
types. See col.2, 1.20-22, or fig.37, part 5 for the gate line. Note part 9 as the 1 st 
insulator; note part 1 1b as the contact to the gate lines (written on contact pads). Part 
1 1b is wiring in a contact hole that is used to make contact with the gate (col.2, I. 23-24 



Application/Control Number: 1 0/731 ,931 Page 4 

Art Unit: 1765 

-written on contact pads). A second contact, is disclosed, that connects the n-type 
region for the data lines (fig. 36, DL). Both sets of contacts are electrically connected to 
the semiconductor substrate (see figures 36 and 37). Hayano also discloses forming a 
second insulating layer (part 12 in fig. 36-37) to cover the first contact pads and the 
second contact pads (col. 2, 1. 25). Hayano discloses forming data lines in figure 36, 
part DL, which is written on bit lines. Hayano discloses the bit lines (DL) cross over the 
gate lines (WL) in figure 25. Note part DL runs on the Y axis and part WL runs on the 
X axis. In figure 36, Hayano discloses the bit lines (DL) are electrically connected to 
the second contact pads (11a) by penetrating the second insulating layer (12) via parts 
13 and 14. In figure 36, Hayano discloses forming a third insulating layer (15/16) to 
cover the bit lines (DL). Hayano discloses after the 3 rd insulative film (fig. 37, 15/16) is 
deposited, through holes are formed such that a portion of the plug (written on contact 
pad, part. 1 1b) is exposed (see fig. 26, hole 17 and col. 16, 1.1-7). Hayano discloses the 
hole is formed by use of a hard mask (fig. 27, 18 or col. 16, 1.19) which is written on 
selectively etching. Hayano discloses the 3 rd insulating layer (fig. 37, 15/16) wherein 
the opening crosses the bit lines (line pattern defined in embodiment #24) and exposes 
the first contact pads (fig. 37; 11b). Hayano discloses forming a polysilicon plug (figure 
29-31, part 19) in each through hole (figure 29-31, p. 17) and further a barrier metal film 
(figure 29-31, p. 20) is formed on a surface of each plug (figure 29-31, p. 19). An n-type 
polycrystalline silicon film doped with phosphorus (P) is deposited on the insulative film 
(figure 29-31, part 16) by CVD method, which embeds the polysilicon inside each 
through hole (figure 29-31, part 17). The n-type polycrystalline silicon film deposited 
outside of each through hole is removed by chemical mechanical polishing (CMP) 
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method or etch back. And, at this time, the n-type polycrystalline silicon film deposited 
in each through hole 17 is over-polished (over-etched) to retreat the surface of each 
plug (figure 29-31, part 19) downward from a surface of the insulative film (figure 29- 
31, part 16). Each space for embedding the barrier metal film (figure 29-31, part 20) is 
secured in an upper portion (written on patterned) of each plug 19. Next, by depositing 
a TiN film by sputtering, the TiN film is embedded into each through hole on the upper 
portion of each plug. Thereafter, the TiN film deposited outside each through hole 17 
is removed by CMP or etch back. Hayano discloses other types of barrier metal may 
be used such as: ruthenium (Ru) polycide, titanium (Ti)-aluminum(AI)-silicon (Si) alloy 
or the like can be used in addition to TiN. Hayano discloses the contact between both 
holes (col. 16, 56-57) whichis written on being electrically connected to first contact 
pad. Hayano discloses the contact through hole (figure 29-31, part 17) and the bit lines 
(part DL) face each other (col. 16, 1.64-66 is written on in the direction of the bit line). 
Hayano discloses forming a lower electrode of the storage capacity element (fig. 37, p. 
24) in the insulative film (col. 17, 39-42 or fig. 32-33, part 21) is made of CVD TEOS 
flattened by CMP (col. 17, I.48-52). Hayano discloses the information storage capacity 
element (fig. 37, p. 24) includes a lower electrode (fig. 37, p. 24a), a capacity insulative 
film (fig. 37, p. 24b), and a plate electrode (fig. 37, p.24c). Hayano discloses the lower 
electrode (fig. 37, 24a) is formed, for example, of a doped polysilicon film, and is 
electrically connected to one end of each n-type semiconductor region (fig. 37, p. 7) of 
one of a source/drain of the memory cell selecting MISQs through the plugs (fig. 37, 
p. 19) and plugs (fig. 37, 11b) formed in a lower layer thereof (col. 18, 1.19-27). 
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As for claims 2 and 22, see figure 37, for Hayano's discloser of the first contacts 
(part 11b), arranged between the word lines (WL) in multiple columns, that are defined 
by sequential word lines. 

As for claims 3 and 23, see figure 34, where Hayano discloses the word lines are 
band-type and in the y direction, also see figure 57A where Hayano discloses other 
band-type lines extend in the y direction, same direction as said word lines, which is 
written on gate lines, (also note text references Embodiment 24, and col. 13, 1.21-22). 

As for claims 4, see figure 15 where Hayano discloses parts 11b, which are 
band-type openings formed to expose the first contact pads. Hayano discloses 
surrounding by parts 9 which are the first insulation layers between the part WL, which 
are word lines that are written on gate lines. 

As for claims 6 and 26, Hayano discloses in Figure 27, part 12 which fills a band 
type opening which has a width that remain on portions of two gate lines that are 
adjacent. See figure 25 where Hayano discloses the configuration of data line in 
relation to word line and electrode therefor. 

As for claim 7, see figure 26, where Hayano discloses forming band-type 
openings represented by part 17, which are formed by using part 18, a photoresist 
hardmask, which sits on part 15, the third insulating layer, that is used to selectively 
etch the banded pattern of part 17. In figure 27, Hayano discloses part 15, prior to 
patterning, cover the first contact pads, but was subsequently patterned in figure 28 to 
expose portions of parts 12 and 15, the second and third insulating layer. Hayano 
teaches, in column 16, lines 18-20 "each hard mask 18 is formed by using each photo- 
resist pattern as an etching mask". Hardmask is written on insulative material. 
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As for claim 8, see figure 28 where Hayano discloses parts 18 and 18a which 
function as cap and spacer to provide cover and sidewall protection for part DL, the 
data lines (written on bit lines), during the etching of part 17, a contact space, which is 
written on a capping and sidewall insulative layer that prevents damage to the bit lines. 

As for claim 9, see Figure 28 where Hanyo discloses patterning of part 17, the 
opening for the next conductive layer, is carried out by using parts 18 and 18a, a cap 
and sidewalls, as the hardmask, which is written on an etch stopper (col. 16, 1. 38-39). 

As for claim 10, see above where the polysilicon layer is written on in detail 
(claim 1). 

As for claim 1 1 , Hayano discloses use of reflection preventing film and photo- 
resist layers (col. 17, 1. 36) with optional use of a hardmask (col.17 t 1. 66-67) to form part 
22 of figures 32-32, the capacitor hole, on part 21, an insulative film, which can be CVD 
TEOS (col. 17, I.48-49), which is then plasma etched (col. 18, 1. 5-7) to expose the 
barrier metal at the bottom of the hole (col. 18, 1. 8-9), which is written on partially 
exposing portions of the conductive layer overlapping the bit lines and portions of the 
conductive layer overlapping the second contact pads disposed between the gate lines 
and etching the exposed portions of the conductive layer by using a second photo- 
resist pattern as an etch mask. 

As for claims 12 and 27, Hayano discloses the direction of the data and word 
lines in column 18, lines 9-12, which is written on extensions of two adjacent storage 
electrode contact bodies, between which the bit line is disposed, extend in opposite 
direction from each other. Also see figure 34 for line configurations. 

As for claims 15, and 16 see figure 34 where Hayano discloses part DL, the bit 
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line, is disposed between two part 17s that form part 5, adjacent storage electrodes, 
which are positioned at an angle to part DL, the bit line, and part WL, the gate line. 
This discloser is written on claims 15 and 16. 

As for claims 17, 18, 30, and 31 Hayano discloses the shape of holes in 
Embodiment 23. Hole pattern: this means a fine pattern such as a contact hole and a 
through hole having two dimensional size equal to or smaller than exposure 
wavelength on a wafer. In generally, shape thereof is square, or rectangle close to the 
square, or octagon on a mask, or the like, but is circular on the wafer in many cases. 
Hayano's discloser is written on the shapes: cylindrical, circular, elliptical, or 
rectangular area as in claims 17 and 18. 

As for claims 24, see figure 15 where Hayano discloses parts 11b, which are 
band-type openings formed to expose the first contact pads. Hayano discloses 
surrounding by parts 9 which are the first insulation layers between the part WL, which 
are word lines that are written on gate lines. 

As for claims 25, see figures 36 and 37, where Hayano illustrates parts 23 and 
24 are formed in banded openings, and the perspective widths, are greater than width 
of part 11b. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 



Claims 5, 13, 14, 28 and 29 are rejected under 35 U.S.C. 103(a) as being 
obvious over Hayano (see discussion above) USPN 6,403,413, in view of Takeda et al. 
of US 2001/0045589. 

Hayano does not disclose the width of the band-type opening is greater than the 
width of the first contact pad, poly electrode is wider than gate electrode under it, as in 
claim 5. Hayano does not disclose the poly electrode has an extensions that is wider 
than the main body, as in claim 13. Hayano does not disclose the extensions of the 
poly electrode have unequal side widths, the extension on the bit line side being of 
greater width than the extension on the gate line side, as in claim 14. Hayano does not 
disclose the electrode supporting layer includes an etch stop layer that is used as an 
etch stopper when the mold is removed, as in claims 20 and 33 

As for claims 5, see figures 36 and 37, where Hayano illustrates parts 23 and 24 



are formed in banded openings. 
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It is noted that the reference of Hayano is silent about the width of the band-type 
opening is greater than a width of the first contact pad. However, such a dimension 
does not distinguish over the teaching of the width of the band-type opening is greater 
than a width of the first contact pad. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to select the width of the band-type opening is greater than a 
width of the first contact pad, including the specific dimensions in applicants claim 5, 
because it has been held that where the only difference between the prior art and the 
claims was a recitation of relative dimensions of the claimed device and a device 
having the claimed relative dimensions would not perform differently than the prior art 
device, the claimed device was not patentably distinct from the prior art device. See 
MPEP 2144.04 charges in size/proportion and In re Gardner v. TEC Systems, Inc., 725 
F.2d 1338, 220 USPQ 777 (Fed. Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 
(1984). 

It is also noted that the reference of Hayano fails to disclose the specific 
structural proportions defined in claims 13, 14, 28, and 29. 

However, It would have been obvious to one of ordinary skill in the art at the time 
of invention was made, to select the propotion of components including those defined 
in applicants' claims 13, 14, 28, and 29 because it has been held that where the only 
difference between the prior art and the claims was a recitation of relative dimensions 
of the claimed device and a device having the claimed relative dimensions would not 
perform differently than the prior art device, the claimed device was not patentably 
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distinct from the prior art device. See MPEP 2144.04 charges in size/proportion and In 
re Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 (Fed. Cir. 1984), cert, 
denied, 469 U.S. 830, 225 USPQ 232 (1984). 



Claim Rejections - 35 USC § 103 

Claims 19, 20, 32 and 33 are rejected under 35 U.S.C. 103(a) as being obvious 
over Hayano (see discussion above) USPN 6,403,413, in view of Goebel et al. of US 
2001/0041406. 

As for claims 19 and 32, in figure 37, Hayano discloses part 20, which illustrates 
supporting part 23, the electrode. Hayano's part 16 covers part 19, which is a contact 
body. Hayano also forms part 21 , on part 20, the electrode supporting layer. See 
figure 36, for illustration of the patterning of part 21, which is written on the mold layer. 
Hayano's part 23, the storage electrode, is formed in the banded spaces of part 21, 
which form the shape of the storage electrode, and is written on forming a conductive 
layer on the mold. The result is shown in figure 37, where the 
banded pattern of the conductive layer is clearly separated into individual storage 
electrodes. 

Hayano does not disclose the removal of the electrode mold, as in claims 19 and 
32. Hayano does not disclose the the electrode supporting layer includes an etch stop 
layer that is used as an etch stopper when the mold is removed, as in claims 20 and 
33. 



Application/Control Number: 10/731,931 Page 12 

Art Unit: 1765 

Goebel et al. teaches a method for molding electrodes in microelectronic 
devices, (para. 0010, 1.1) Goebel teaches the removal of the filler material, with is 
written on the electrode mold in paragraph 0017, as in claims 19 and 32. Goebel 
teaches the plasma etching is used to remove the material (para. 0042), which is 
written on the electrode supporting layer including an etch stop layer when the mold is 
removed, as in claims 20 and 33. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to include the method of molding electrodes, of Goebel, in the 
DRAM process, of Hayano, because Goebel teaches use of the technique of molding 
electrodes makes it possible to increase the achievable capacitance, which is directly 
proportional to the electrode area, particularly in stacked capacitors of DRAM devices, 
resulting in decreased manufacturing cost. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure is: USPN 5817562 claims hard mask materials made of insulators, as does 
SN 09/920927, SN 09/225887 and SN 09/847,289 all illustrate electrode extensions 
wider than main body; SN 09/847289 also teaches the electrode base is wider than the 
contact pad. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patricia A. George whose telephone number is 
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(571)272-5955. The examiner can normally be reached on weekdays between 7:00am 
and 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571)272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Patricia A George 
Examiner 
Art Unit 1765 





